Autophagy regulates the cell cycle of murine HSPCs in a nutrient-dependent manner.
Autophagy is implicated in hematopoiesis, but its role in the regulation of the hematopoietic stem and progenitor cell (HSPC) cycle remains obscure. Here, we show that autophagy is essential to maintain and regulate the cell cycle of HSPCs in a nutrient-dependent manner. The loss of autophagy via conditional deletion of its essential gene atg7 ablated the cell cycle of HSPCs. Under physiologic or nutrient-rich conditions, the in vivo activation of autophagy promoted the cell cycle entry of hematopoietic stem cells and upregulated cyclin D3 expression in HSPCs. In contrast, under poor nutrient conditions, the ex vivo inhibition of early, but not late, autophagy signaling events enhanced the G1/S transition of HSPCs. Cyclin D3 was downregulated in HSPCs in response to nutrient stress. A knockdown of cyclin D3 blocked the G1/S transition in HSPCs. Surprisingly, the ex vivo inhibition of starvation-induced early, but not late, autophagy signaling inhibited the ubiquitin-mediated degradation of cyclin D3 in HSPCs. Furthermore, a conditional autophagy defect also had this effect, leading to an elevated cyclin D3 level in these cells. This suggested a dependency of the proteasomal degradation of cyclin D3 on early, but not late, events in autophagy signaling under nutrient stress in HSPCs. Our results thus indicate a dual role of autophagy in the nutrient-dependent modulation of the cell cycle entry of hematopoietic stem cells and G1/S transition of HSPCs via the regulation of cyclin D3 to maintain a proper cell cycle in HSPCs and normal hematopoiesis during adult life.